Abstract
Introduction
The incidence of construction cost overrun in Nigeria has become a source of concern to the consultants and contractors. It has become so alarming that one keeps on wondering and questioning the reliability of the estimates. Because of the peculiarity of construction projects, some of the items are made provisional and some of the unforeseen and unidentified events that might emerge during the construction processes are taken care of through the use of some cost control and risk management tools such as the contingency sum. Having put these measures in place, one expects that the cost objective of the projects would be achieved. Contrary to expectations, issues of construction cost overruns are still on the increase. Abimbola (2000) pointed out that government, clients, contractors and other workers in the 589 construction industry are all interested in the cost of construction as it affects them directly or indirectly. Rafter (1990) opined that the delivery of any building project is usually hinged on cost, quality and time within all possible risks, therefore the stakeholders in the construction industry must exercise great care and skill both in design and construction of the project through constant check on cost. Effective management of construction cost is very vital in ensuring effective project delivery. Failure to deliver projects within the predetermined cost has several negative implications. According to Achuenu (1997) , the prevalence of unbudgeted increase in cost in completion of building contract has far reaching implications to the clients and contractors in particular and construction industry in general. It was also pointed out by Achuenu (1999) that project delivery in Nigerian construction industry is largely characterized by abandonment and delay at various stages of completion and at sums much higher than the initial estimated cost. Achuenu and Gundiri (1998) also observed that almost all projects in Nigeria are completed at sum higher than the initial contract sums and clients can hardly rely upon this initial contract sums. These are also supported by Touran (2003) which stated that project cost overruns are common in construction.
Cost contingency is included within a budget estimate so that the budget represents the total financial commitment for the project sponsor. The estimation of cost contingency and its ultimate adequacy is of critical importance to projects, hence the need to evaluate the effectiveness of contingency sum as a construction risk management tool and also determine how it can be improved. Contingency has been defined as the amount of money needed above the estimate to reduce the risk over runs of project objectives to a level acceptable to the organization (PMI, 2000) .Risk is defined as events within the defined project scope that are unforeseen (Moselhi, 1997; Yeo, 1990 ), unknown (PMI, 2000 , unexpected (Mak et al., 1998) , unidentified (Levine, 1995) or undefined (Thompson and Perry, 1992) . Various contingency estimating methods were also identified from literature. These include traditional percentage (Ahmad, 1992; Moselhi, 1997) , method of moments (Yeo, 1990) , Monte Carlo Simulation (Lorance and Wendling, 2001 ), Factor Rating (Joseph et al., 2012) . Regression (Aibinu and Jagboro, 2002) , Artificial Neural Networks (Chen and Hartman, 2000, Williams, 2003) , Fuzzy sets (Pack et al., 1994) , Influence diagrams (Diekmann and Featherman, 1998) , and theory constraints (Leach, 2003) . Others include artificial hierarchy process (Dey et al., 1994) , tolerance in the specification, float in the schedule and money in the budget (CIRIA, 1996) . Ford (2002) held that there is no evidence of formal standardized models or prescriptive contingency management methods or advanced objective analysis tools directed at contingency management. The above statement was tested and confirmed to be true by Touran (2003) and Keith (2011) . Cost contingency is an essential part of project cost estimating which in turn is the key stone of cost emergency and total cost management. A thorough integrated risk approach is essential in the process of estimating cost contingency (Buertey et al.,2012) .The challenges for lack of basis for the determination and provision of adequate contingency results in cost overruns in the project, difficulty in contingency management, abandonment of project due to lack of adequate funds, a delay in the use of the project for downstream business or social benefit and characterization of construction industry as a high risk industry due to loan defaulting by contractors and clients (Buertey 590 et al., 2012) . Gunhan and Arditi (2007) posit that one of the simplest methods of estimating contingency margins for construction project is to consider a percentage of the estimated contract value such as 10% across the entire project commissioned by the owner which is derived from intuition, past experience and historical data. The allocation of small amount of contingency for projects may result in significant losses. On the other hand, high amount of contingency may decrease the chances of winning the contract.
The aim of this study is to evaluate the effectiveness of contingency sum as a risk management tool for construction projects in Niger Delta region of Nigeria. The objectives include establishment of the awareness and utilization of contingency estimating methods among construction stakeholders, evaluation of stakeholder's perception of contingency (%) allowed for construction projects, evaluation of the relationship between initial project cost and percentage allowed for contingency and establishment of the relationship between cost overruns and contingencies (%) allowed.
Methodology
Data were collected using structured questionnaire designed and administered to stakeholders in the built environment in Niger Delta, Nigeria. A total of three hundred copies of questionnaire were administered at random to purposively sampled construction project stakeholders which include consultants and contractors. Two hundred and sixty copies of valid questionnaire were returned with the required set of data and were analysed to achieve the objectives of this study. Construction records on one hundred and twenty completed projects were collected through the questionnaire; showing initial contract sum, final contract sum and the percentage allowed for contingency for the various projects. The respondents in the questionnaire were also asked to provide information on the contingency estimating methods used, their awareness of contingency estimating methods and their level of use or application. Factors influencing the amount of the percentage allowed for contingency were identified from literature and previous studies. Data were collected on them on a five point scale of 5, 4, 3, 2 and 1 and were assigned to the options of nil, low, moderate, high and very high.
Data Analysis Techniques
The techniques used for data analysis in this study include simple percentage, mean score and correlation. The simple percentage was used to compute the average percentages of cost overruns, contingency sum(%) and the level of awareness and utilization of the various methods of estimating contingency. The mean score was used to analyse the perception of the stakeholders in the study area about the factors influencing the percentage allowed for contingency for effective project delivery and the correlation analysis was used to test the hypothesis which states that there is no significant relationship between the total project cost and the allowed contingency sums. There was also the need to test the hypothesis which states that there is no relationship between the percentage of cost overruns and the percentage of contingency sums allowed. In order to achieve this, correlation was used to analyse these sets of data. Table 1 shows that 96.2% of the respondents are aware of traditional percentage contingency estimating method while 76.9% of the respondents agreed that they have used the method before. 46.2% and 591 38.5% of the stakeholders agreed that they are aware of range estimating and individual risks respectively while 20% and 15% of the stakeholders indicated that they have used range estimating and individual risks respectively. The least used method among the evaluated contingency estimating methods is the artificial neural networks.
Result and Discussion

Level of Awareness and Utilization of Contingency Estimating Methods among Construction Stakeholders
The analysis presented on Table 1 shows that these stakeholders are aware of other methods except Fussy Sets but many have decided to stick to the traditional percentage method probably because of its ease of use. This study revealed that the contingencies allowed for projects used in this study were based on traditional percentage. Results of analysis show that many of the projects suffered cost over runs and this is evidence that the traditional percentage method employed for the computation of contingency is not adequate. It is of great necessity for these stakeholders to try other methods, review and improve their knowledge base in this area of concern for effective project delivery.
This study agrees with Baccarini (2004) which stated that majority of the organizations used traditional percentage approach for estimating construction contingency. This research is also in agreement with Buertey et al. (2012) that concluded that most of the projects executed under study relied on the use of traditional percentage method for the estimation of cost contingency. It is also in consonance with Gunhan and Arditi (2007) which posit that one of the simplest methods of estimating contingency is to consider a percentage of the estimated contract value. 
Stakeholders Perception of the Relative Effects of Factors Influencing the Percentage allowed for Contingency
The results of the analysis of stakeholders' perception on the considered factors show that the top four factors that affect contingency sum or the percentage allowed as contingency are complexity of the project, experience of the estimator, location of the project and total contract sum with their mean scores of 4.65, 4.46, 4.38 and 4.35 respectively. Table 2 shows that the least important factor that affects contingency sum or percentage is weather condition. This study reveals that the stakeholders under study don't pay attention to this factor while preparing estimates, hence their reason for rating it least. This further shows that majority of the consultants and contractors don't pay adequate attention to the effects of weather on the overall project performance. The implication of this is that construction projects in this region will suffer delay, cost overruns as experienced by the projects under study as well as total project abandonment. Table 2 also shows that inflation rate is the second least factor that affects contingency sum or percentage. This indicates that majority of the consultants and contractors don't consider inflation as an important factor that affect contingency. It shows that they don't pay adequate attention to the unpredictable nature of the inflation rate in the Nigerian economy before forecasting or allowing any sum or percentage for contingency purpose. Therefore, there is a disconnection between their perception and the reality in the Nigerian construction market. In view of this, the factor may not be unconnected with the cost over runs experienced by the construction projects under study. Table 3 shows a representation of consultant and contractors opinions and responses of the percentage contingency allowances for projects.
Field Survey of Stakeholders' Percentage Allowance for Contingency
Ten of the consultants stated that they allow 5% as contingency sum, one hundred and fifty allow 10%, forty allow 15% fifty allow 20% and ten consultants stated they allowed 25%. In the same vein sixty contractors stated that they allow 10%, one hundred and fifty allow 15% and fifty of the contractors allow 20%. The representation shows that the percentage allowance for contingency by consultants ranges between 5 -25% while that of contractors ranges between 10 -20%.However,the contingency allowed for projects under study ranges between 5 -20% and that the contingency sums (%) allowed by some of the stakeholders in reality is lower compare to the field survey. The implication of this is that majority of the consultants who prepares the estimates use the rule of the thumb by allowing 10%.On the part of the contractors, majority of them use 15%.Unfortunately, cost overruns of projects in the region was revealed to be as much as 30%.This may have triggered a ripple effect of project delay and project abandonment that are experienced in the study area. 
Comparison of Construction Cost Over Runs (%) and Contingency Sum (%)
Result of analysis shows that the average cost overruns is 11.8% while the average contingency(%) allowed for the projects is 10.4%.This shows an increase of 1.4% that was not covered by the allowed contingency(%).It implies that the allowed contingency(%) is inadequate or ineffective by 1.4%..This study reveals that the cost overruns experienced by the projects under study can be attributed to inadequacy in the contingency sum allowed and some other factors ranging from the experience of the estimator, the location of the projects, complexity of the projects, urgency of completion, weather conditions, method of construction ,available technology, company policy and inflation rate. Interviews with some of the stakeholders showed that some of the consultants did not have adequate knowledge of the location before allowing a particular percentage as contingency. Investigations in the course of this study also revealed that some of the contractors didn't have adequate knowledge of the projects locations before bidding for them. Another key factor most the stakeholders attributed to the cost overruns is the weather condition of the region. This has led to time overruns of many projects which in turns culminated to cost overruns, project delay and projects abandonment. This study is related to Baccarini (2004) which found that the average construction contingency was 5.24% of the award contract value but the average value of contract variations was 9.92%.
Evaluation of the Relationship Between Initial Project Cost and Contingency Allowance (%)
It was found that there is no relationship between the initial project cost and the percentage allowed for contingency (p= 0.294 > 0.05). This further validates that the consultants allow a particular percentage of the contract sum as contingency based on their discretion and past experience. Unfortunately, their discretions are not adequate enough for this purpose. It becomes significant and imperative for these stakeholders to consider the peculiarity and the uniqueness of each project before allowing a particular sum or percent as contingency. 
Conclusion and Recommendations
From the result of analysis, it was concluded that the most used method among the contingency estimating methods is traditional percentage. The study also established that the three most important factors that affect the sum or percentage to be allowed as contingency for projects are complexity of the project, experience of the estimator and location of the project respectively. It was also concluded that there is significant difference in the cost overruns (%) and the contingency (%) allowed by the stakeholders. It was revealed that there is no relationship between the initial project cost and the allowed contingency (%).The study shows that the percentage allowed by stakeholders in this region ranges between 5-25% while the projects under study in this region show that the percentage of cost over runs in Niger Delta region ranges between 3 -30%. It is important to note that the stakeholders should not limit themselves to traditional percentage method only but incorporate detail investigation and evaluation of contributing factors that lead to cost over runs. This gives them stronger knowledge base to decide the exact sum or percentage that should be added or allowed for effective risk management and better project performance.
In conclusion, the contingency (%) allowed for project in this study are based on stakeholders' discretion and are not effective, hence the stakeholders should also apply other contingency estimating methods, review and improve their knowledge base for effective project performance. Contingency allowance should not be limited to complexity of the project, experience of the estimator, or the total contract sum but should be on a comprehensive assessment of all contributing factors that generate risk in each particular project.
